A novel method to perform genomic walks using a combination of single strand DNA circularization and rolling circle amplification.
Characterization of regions flanking a known sequence within a genome, known as genome walking, is a cornerstone technique in modern genetic analysis. In the present work we have developed a new PCR-dependent, directional genome walking protocol based on the unique circularization property of a novel DNA ligase, CircLigase. In the first step, PCR based primer extension is performed using a phosphorylated primer, designed to extend from the boundary of the known sequence, into the flanking region. This linear amplification results in the generation of single-stranded (ss) DNA, which is then circularized using CircLigase. Using the hyperbranching activity of Phi29 DNA polymerase, the circular ssDNA is then linearized by rolling circle amplification, resulting in copious amounts of double stranded concatameric DNA. Nested primers are used to amplify the flanking sequence using inverse PCR. The products are resolved on an agarose gel and the bands whose mobility change due to the nested location of the primer combination used are identified, extracted, and cloned into a plasmid vector for sequencing. Empirical proof for this concept was generated on two antimicrobial biosynthetic genes in Pseudomonas sp. LBUM300. Using the hcnB and phlD genes as starting points, ca 1 kb of flanking sequences were successfully isolated. The use of locus specific primers ensured both directionality and specificity of the walks, alleviating the generation of spurious amplicons, typically observed in randomly primed walking protocols. The presented genome walking protocol could be applied to any microbial genome and requires only 100-150 bp of prior sequence information. The proposed methodology does not entail laborious testing of restriction enzymes or adaptor ligation. This is the first report of a successful application of the novel ligase enzyme, CircLigase for genomic walking purposes.